Résumé. 2014 En étudiant, par diffraction des rayons X, les mélanges xenon-krypton absorbés sur Abstract 2014 Mixtures of xenon and krypton adsorbed on graphite at 45 K are studied by X ray diffraction. Two kinds of incommensurate and one kind of commensurate solids were observed The coexistence of each incommensurate with the commensurate structure indicates first order C -I transitions. Diffraction spectra with low coverage (about 0.1) show that small platelets are first covered and that they favour an incommensurate solid The limit of the incommensurate xenon-like structure seems inconsistent with results on an argon-xenon mixture. Explanation could be a less ordered structure for the latter mixture.
Introduction.
Since adsorption isotherms for rare gases on graphite have shown a 2D phase transition [1, 2] , many theoretical and experimental studies have been devoted to these systems. Experimentally, the most prominent progress was due to the direct observation of the 2D solid using electron, neutron and, since 1978 [3] X-ray diffraction and now atom scattering [4] . Commen- surate and incommensurate structures have been clearly observed and transitions between them, studied especially for krypton [5, 6] , xenon [7, 8] , hexane [9] and ethane [10] on graphite, lead to define concepts like static distortion waves and walls [11] . A second rotational transition in the incommensurate 2D solid has even been demonstrated [12] . Contrary to the 3D crystal, theoretical predictions also indicate that the 2D solid presents a limited order and Kosterlitz and Thouless proposed an attractive model of the 2D fusion [13] that stimulated many experiments [14] [15] [16] [17] [18] [19] [20] [21] [22] and computer simulations [23] [24] [25] [26] [27] [28] [29] [30] [31] [32] ; the existence and location of tricritical points has been searched [33] .
(*) Present address : Institut Laue Langevin, 156 X, 38042 Grenoble Cedex, France Helium layers are in themselves a question [34] . Pure layers have been studied, but little work has been done on 2D mixtures [35] [36] [37] where chemical composition adds a parameter which is easy to control. The mixture of xenon and krypton on graphite is a good candidate for diffraction studies, as co-adsorption isotherms have been measured for this system [35] .
Adsorption isotherms of krypton on xenon precovered graphite have nearly been interpreted as if krypton occupies the area left by xenon [35] . Thermo (Fig 2) . The misfit of the Iphase coexisting with the C-phase is then nearly 4 The J3
x J3 commensurate structure predominates in this diagram. We confirm the shift of the C-I kink observed by isotherm measurements [35] . Displacement of the X peak upon introducing some krypton proves that the two kinds of atoms contribute to the solid In the same way, integrated intensity of the commensurate peak shows that xenon and krypton are mixed in this structure.
The single solid phases are separated in the diagram by coexistence regions, then, X-C and I-C are first order transitions in a mixture. We note that the I-C transition appears more clearly first order than for pure krypton at low temperature and even with deuterium gas added on the krypton monolayer at 40 K [39] .
A We now discuss the value of this limit.
Bohr et al. [36] For argon-xenon mixture, the disorder may be stronger leading to a reduction of registration energy and an increase of the apparent size of argon atoms.
Appendix.
Negative intensity is observed in figures 1 and 2 before the 2D peak. It indicated that X ray absorption is different in this region than around the (002) peak. This can be explained if the background is supposed to come only from a volume effect and that (002) reflection can be separated in two parts : the isotropic disorientation of the graphite planes (which is a volume sample contribution) and the contribution of the planes which have been folded back perpendicular to the wave-vector by the massicot, (and then, is only a sample face contribution). If the intensity diffracted from the first contribution is affected by introducing the gas (which is a « volume » phenomenon) in the same way that the background, this is not the case for the intensity diffracted by the sample face planes, which is evidently less absorbed by the gas.
